The aim of this paper is to quantitatively testify the "small-scale sequential star formation" hypothesis in and around bright-rimmed clouds (BRCs). As a continuation of the recent attempt by Ogura et al. (2007, Paper I), we have carried out BV I c photometry of four more BRC aggregates along with deeper re-observations of 2 previously observed BRCs. Again quantitative age gradients are found in almost all the BRCs studied in the present work. Archival Spitzer/IRAC data also support this result. The global distribution of NIR excess stars in each HII region studied here clearly shows evidence that a series of radiation driven implosion (RDI) processes proceeded in the past from near the central O star(s) towards the peripheries of the HII region. We found that in general weak-line T-Tauri stars (WTTSs) are somewhat older than classical T-Tauri stars (CTTSs). Also the fraction of CTTSs among the T-Tauri stars (TTSs) associated with the BRCs is found to decrease with age. These facts are in accordance with the recent conclusion by Bertout et al. (2007) that CTTSs evolve into WTTSs. It seems that in general the EW of Hα emission in TTSs associated with the BRCs decreases with age. The mass function (MF) of the aggregates associated with the BRCs of the morphological type 'A' seems to follow that found in young open clusters, whereas 'B/C' type BRCs show significantly steeper MF.
INTRODUCTION
It is believed that majority of the stars in the Galaxy form in clusters that may contain massive (M 10M⊙) as well as low mass stars. A massive star has strong impact on the evolution of its parental molecular cloud. As soon as O stars form their strong ultra-violet (UV) radiation photo-ionizes the surrounding gas and develops an expanding HII region, thus dispersing the remaining molecular cloud. However, the UV radiation can also induce triggering of the next generation star formation. This phenomenon is known as 'sequential star formation'. Observational evidence for this process is often inferred from the spatial distribution of young stars and subgroups of OB associations and their age distribution (see e.g. Sharma et al. 2007 , Jose et al. 2008 , Samal et al. 2007 ).
One of the triggered star formation processes is known as the 'collect and collapse process', which was proposed by Elmegreen & Lada (1977) . As an HII region expands the surrounding neutral material is collected between the ionization front and the shock front which precedes the former. With time the layer gets massive and consequently becomes gravitationally unstable and collapses to form stars of the second generation, including massive stars. So this process can repeat itself. Recent simulations of this process include Hosokawa & Inutsuka (2005 , 2006 and Dale et al. (2007) . An observational signature of the process is the presence of a dense layer and massive condensations adjacent to an HII region (e.g., Deharveng et al. 2003) .
Another process which has been frequently supported by numerical simulations as well as by observations is radiation driven implosion (RDI) of a molecular cloud condensation. In this process a pre-existing dense clump is exposed to the ionizing radiation from massive stars of the previous generation. The head part of the clump collapses due to the high pressure of the ionized gas and the self-gravity, which consequently leads to the formation of next generation stars. Detailed model calculations of the RDI process have been carried out by several authors (e.g., Bertoldi 1989 , Lefloch & Lazareff 1995 , Lefloch et al. 1997 , De Vries et al. 2002 , Kessel-Deynet & Burkert 2003 , Miao et al. 2006 . The signature of the RDI process is the anisotropic density distribution in a relatively small molecular cloud surrounded by a curved ionization/shock front (bright rim).
Bright-rimmed clouds (BRCs) are small molecular clouds located near the edges of evolved HII regions and show the above signature. So they are considered to be good laboratories to study the physical processes involved in the RDI process. Actually a Submillimeter Common User Bolometer Array (SCUBA) imaging survey of the submillimeter continuum emission from BRCs has revealed the presence of embedded cores (Morgan et al. 2008 . Morgan et al. (2004) have shown the presence of a ionized boundary layer at the interface between the HII region and the BRC molecular cloud. They have also shown that many BRCs may be in a post-shocked state and ongoing star formation, which may be due to the interaction with the external ionizing radiation. Further many BRCs are associated with the signposts of recent/ongoing star formation such as Herbig-Haro objects and Infrared Astronomical Satellite (IRAS) point sources of low temperature that meet the criteria of young stellar objects (YSOs). Sugitani, Fukui & Ogura (1991) (hereafter SFO91) and Sugitani & Ogura (1994) compiled catalogues of altogether 89 BRCs, associated with IRAS point sources for the northern and southern hemispheres, respectively. Subsequently Sugitani et al. (1995) carried out near-infrared (NIR) imaging of 44 BRCs and revealed that an elongated, small cluster or aggregate of YSOs which are aligned along the direction toward the ionizing star is often associated with them. These aggregates showed a tendency that 'redder' (presumably younger) stars tend to be located inside the BRCs, whereas relatively 'bluer' (presumably older) stars are found outside the clouds, suggesting an age gradient. Thus they advocated a hypothesis called 'small-scale sequential star formation' (S 4 F), i.e. the propagation of star formation along the axis of the BRCs as the ionization/shock front advances further and further into the molecular cloud. The Hα grism survey of 24 BRCs by Ogura et al. (2002) detected 460 Hα emission stars (possibly, T-Tauri stars or Herbig Ae/Be stars) and 12 HerbigHaro objects in their vicinities. Again these Hα emission stars are found concentrated toward the head or just outside of the BRCs and aligned toward the exciting star(s) direction. Deep NIR photometry of BRC 14 by Matsuyanagi et al. (2006) revealed that three indicators of star formation, i.e., the fraction of YSOs among the sources, the amount of extinction and the near IR excesses of the YSOs, show a clear trend from outside to the inside of the rim indicating that the YSOs located near the rim are relatively younger than those located away from the rim. This result further strengthens the S 4 F hypothesis.
The best way to quantitatively testify the hypothesis is to estimate the ages of the aggregate members and to compare them between different regions with respect to the bright rim. Ogura et al. (2007, hereafter referred to as Paper I) undertook BVIc photometry of four BRC aggregates (BRCs 11NE, 12, 14 and 37) and showed that the stars inside or on the bright rim tend to have younger ages than those outside it, which is exactly what is expected from the S 4 F hypothesis. The main aim of the present study is to further confirm it and to investigate the star formation scenario in/around the BRCs. We have extended BVIc photometry to four more BRCs, namely BRCs 2, 13, 27 and 38. In addition to them we have re-observed BRCs 11NE and 14 to obtain deeper data.
The information about the observations and archival data is given in Sec. 2 and 3, respectively. Sec. 4 describes the BRCs studied in the present work. The procedure to estimate the membership, age and mass of the YSOs is described in Sec. 5. The star formation scenario, evolution of disk of T-Tauri stars and mass functions in the BRC regions are studied in Sec. 6, 7 and 8, respectively. In sec. 9 the conclusions of the present study are summarized.
OBSERVATIONS AND DATA REDUCTIONS
BV Ic CCD observations of BRCs 2, 11NE, 13, 14 and 27 were carried out using the 2048 × 2048 pixel 2 CCD camera mounted on 2.0-m Himalayan Chandra Telescope (HCT) of the Indian Astronomical Observatory (IAO), Hanle, India on 2006 October 27 and 28. The instrument Himalaya Faint Object Spectrograph Camera (HFOSC) was used in the imaging mode. The details of the site, HCT and HFOSC can be found at the HCT website (http://www.crest.ernet.in). The sky at the time of observations was photometric with a seeing size (FWHM) of ∼ 1 ′′ .5. The observations of the BRCs 2, 13, 27 were standardized on same night by observing standard stars in the SA113 field (Landolt 1992 ). The observations of BRCs 11NE and 14 were transformed to the standard system by using the BVIc magnitudes given in Paper I.
The BVIc observations of BRC 38 were obtained by using 2048 × 2048 pixel 2 CCD camera mounted at f/13 Cassegrain focus of the 1.04-m Sampurnanand Telescope (ST) at Aryabhatta Research Institute of Observational Sciences (ARIES), Nainital, India. The details of the CCD camera can be found in our earlier paper (e.g. Jose et al. 2008 . To improve the signal to noise ratio, the observations were carried out in a binning mode of 2 × 2 pixels. During the observations the seeing was about 2 ′′ .1. SA98 field of Landolt (1992) was observed on 2006, October 26 to standardize the observations. The log of the HCT and ST observations is tabulated in Table 1 . A number of bias and twilight flat frames were also taken during the observing runs.
The data analysis was carried out at ARIES, Nainital, India. The initial processing of the data frames was done using various tasks available under the IRAF data reduction software package. The photometric measurements of the stars were performed using DAOPHOT II software package (Stetson 1987) . The point spread function (PSF) was obtained for each frame using several uncontaminated stars. Aperture photometry was carried out for the standard stars to estimate the atmospheric extinction and to calibrate the observations. The following transformation equations were used to calibrate the observations: (B − V ) = m1(b − v) + c1 (V − Ic) = m2(v − i) + c2 V = v + m3(v − i) + c3 where b, v, i are the instrumental magnitudes corrected for the atmospheric extinctions, and B, V, Ic are the standard magnitudes; c1, c2, c3 and m1, m2, m3 are zero-point constants and colour-coefficients, respectively. The values of the zero-point constants and the colour-coefficients are given in Table 2 .
The standard deviations of the standardization residuals, ∆, between the standard and transformed magnitudes and colours of the standard stars, are found to be ∆V = 0.006, ∆(B -V) = 0.007 and ∆(V -Ic) = 0.007 for the HCT data, whereas for the ST observations these values are 0.001, 0.010 and 0.002 respectively. The photometric accu- racies depend on the brightness of the stars, and the typical DAOPHOT errors in B, V and Ic bands at V ∼ 18 are smaller than 0.01 mag. Near the limiting magnitude of V ∼ 21, which is practically the same for HCT and ST, the DAOPHOT errors increase to 0.11, 0.05, 0.02 mag in the B, V and Ic bands, respectively. The B, V and Ic photometric data for the stars along with their positions, equivalent widths (EWs) and corresponding 2MASS data are given in Table 3 .
3 ARCHIVE DATA
Near-infrared data from 2MASS
NIR JHKs data for the stars in the BRC regions have been obtained from the Two Micron All Sky Survey (2MASS) Point Source Catalog (PSC) (Cutri et al. 2003) . Sources having uncertainty 0.1 mag (S/N 10) in all the three bands were selected to ensure high quality data. The JHKs data were transformed from the 2MASS system to the California Institute of Technology (CIT) system using the relations given in the 2MASS website. For BRC 14 we have adopted the JHKs data by Matsuyanagi et al. (2006) , which were obtained with the infrared camera SIRIUS mounted on the University of Hawaii 2.2-m telescope.
Mid Infrared data from Spitzer-IRAC
We have also used archived mid-infrared (MIR) data from Infrared Array Camera (IRAC) of the Spitzer telescope. We obtained basic calibrated data (BCD) using the software Leopard. Mosaicking was performed using the MOPEX (Mosaicker and Point Source Extractor) software provided by Spitzer Science Center (SSC). All of our mosaics were built at the native instrument resolution of 1 ′′ .2/pixel with the standard BCDs. We used the standard IRAF photometry routines in the apphot package to detect sources and perform aperture photometry in each IRAC band. The FWHM of every detection is measured and all detections with FWHM> 3 ′′ .6 are considered resolved and removed. The detections are also examined visually in each band to remove nonstellar objects and false detections. The sources with photometric uncertainties 0.2 mag in each band were considered as good detections. The photometry was done using an aperture radius of 3 ′′ .6 and the background estimation was done within a concentric sky annulus of the inner and outer radii of 3 ′′ .6 and 8 ′′ .4, respectively. We adopted the zeropoint magnitudes for the standard aperture radius (12 ′′ ) and background annulus of (12 ′′ -22 ′′ .4) of 19.67, 18.93, 16.85 and 17.39 in the 3.6, 4.5, 5.8 and 8.0 µm bands, respectively. Aperture corrections were made using the values described in the IRAC Data Handbook (Reach et al. 2006 ).
DESCRIPTION OF THE BRCS STUDIED
A brief description of BRCs studied is given below.
BRC 2 : Sharpless 171 (= NGC 7822) is a large HII region associated with the Cepheus OB4 association (Yang & Fukui 1992) . This region contains three BRCs, BRCs 1-3 (SFO91). A star cluster Be 59, containing nine O7-B3 stars, is located at the centre of the HII region. Recently, Pandey et al. (2008) have made photometric studies of Be 59 and its surrounding region in detail. The distance to the cluster was estimated to be 1.0 Kpc. The age of these massive stars is found to be about 1-4 Myr with an average of ∼ 2 Myr. It was also found that the stars around BRC 1, which is located about 3 pc towards west of Be 59, are younger than those in the cluster. This seems to support triggered star formation in the BRC 1 region due to the massive stars in Be 59.
BRC 2 is located about 17 pc north of Be 59. On the basis of MIR observations by IRAC of the Spitzer Space Telescope, Megeath et al. (2004) have reported a cluster of young stars near the edge of BRC 2. The distribution of YSOs suggests that their formation is triggered by a photoevaporation driven shock propagating into the BRC 2 cloud.
BRCs 11NE, 13 and 14 : The large H II region IC 1848 = S199, associated with the radio source W5, is located in the Perseus arm at the distance of about 1.9 kpc (SFO91). In fact it is composed of two adjacent HII regions namely, IC 1848W and IC 1848E Vallee et al. 1979 , Karr & Martin 2003 , Koenig et al. 2008 ). IC 1848W is ionized by HD 17505 (O6V) and HD 17520 (O9V), whereas IC 1848E is able 3: B, V and Ic photometric data for the stars along with their positions, EWs and corresponding 2MASS data. 6 Chauhan et al.
ionized by HD 18326 (O7V). The former harbours a young cluster (age ∼ 1 Myr; Feinstein et al. 1986 ). Carpenter et al. (2000) reported several deeply embedded star forming sites in the W3/W4/W5 region and put forward the notion of triggered star formation in this complex. Based on a multiwavelength study of the W5 star forming region, Karr & Martin (2003) investigated the star formation scenario and supported triggered star formation in this region.
SFO91 lists four BRCs, BRCs 11 -14 around IC 1848. BRC 11 is situated near the southern edge of IC 1848W, BRC 12 near its northern edge and BRCs 13 and 14 at the eastern edge of IC 1848E. There are two more BRCs in the vicinity of BRC11, which are designated as BRC 11NE and BRC 11E, respectively, by Ogura et at. (2002) . They are not listed in SFO91 because of the lack of associated IRAS point sources. However, Ogura et al. (2002) found several Hα emission stars in the vicinity of BRC 11NE in contrast to one or two in and around BRC 11 and BRC 11E. Moreover BRC 11NE appears to be associated with a more or less clear aggregate of young stars just outside its tip. So BRC 11NE was selected as one of the target BRCs in Paper I to show an age gradient. In the present study we have aimed to increase the sample stars for age determination by reaching a deeper limiting magnitude. BRC 14 is associated with the molecular cloud IC 1848A to its east, which harbours a bright infrared young cluster AFGL 4029 (Deharveng et al. 1997) . The optical and NIR study by these authors revealed that AFGL 4029 is an active star formation site. A deeper NIR survey of the BRC 14 region by Matsuyanagi et al. (2006) supports sequential star formation in this region propagating from the west. Paper I determined the ages of the stars associated with BRC 14 and found a quantitative evidence for the S 4 F hypothesis. We are repeating the study with deeper data for this BRC too.
BRC 27 : BRC 27 is located at the outer edge of S296 at a distance of 1.15 Kpc (SFO91) and associated with the active star forming region Canis Major R1 (CMa R1). The location of S296 coincides with the boundary of an expanding neutral hydrogen shell. Shevchenko et al. (1999) have estimated the ages of the stellar contents of CMa R1 ranging from < 1 Myr to 8 Myr. Herbst & Assousa (1977) suggested that the star formation in the CMa R1 region could have been triggered by a supernova explosion.
BRC 38 : Cepheus OB2, located at a distance of ∼870 pc (Contreras et al. 2002) , is a complex of a stellar aggregate and a bubble-shaped structure of atomic and molecular gas (Patel et al. 1994 (Patel et al. , 1998 . The clusters NGC 7160 and Tr 37 are located near the centre of the bubble and near its edge, respectively. There is evidence that the star formation at the edge of the bubble was triggered by a supernova explosion which took place near the centre of the bubble (SiciliaAguilar et al. 2004 (SiciliaAguilar et al. , 2005 Getman (2007) provided detailed qualitative discussion on S 4 F based on the Chandra X-ray data for BRC 38.
MEMBERSHIP AND AGE DETERMINATION OF MEMBER STARS
The aggregates associated with BRCs are very loose and are composed of a small number of stars. Since BRCs are found at low galactic latitudes, the fields can be significantly contaminated by foreground/background stars. To understand star formation in BRCs it is necessary to identify stars directly related to them. We selected probable members associated with the BRCs using the following criteria. The spectra of some pre-main sequence (PMS) stars, specifically CTTSs, show emission lines, among which usually Hα is the strongest. Therefore, Hα emission stars can be considered as good candidates for PMS stars associated with BRCs. In the present study we use Hα emission stars found by Ogura et al. (2002) in the vicinity of BRCs. However, some of them may not be directly associated with the BRCs (see Sec 6.3).
Since many PMS stars also show NIR excesses caused by circumstellar disks, NIR photometric surveys have also emerged as a powerful tool to detect low-mass PMS stars. To identify NIR excess stars from the 2MASS PSC, we used NIR (J − H)/(H − K) colour-colour (NIR-CC) diagrams. Figure 1 shows NIR-CC diagrams for the studied BRCs. The thin and thick solid curves represent the unreddened main-sequence and giant branches (Bessell & Brett 1988) , respectively. The dotted line indicates the locus of intrinsic CTTSs (Meyer et al. 1997) . The curves are also in the CIT system. The parallel dashed lines are the reddening vectors drawn from the tip (spectral type M4) of the giant branch ("upper reddening line"), from the base (spectral type A0) of the main-sequence branch ("middle reddening line") and from the tip of the intrinsic CTTS line ("lower reddening line"). The extinction ratios AJ /AV = 0.265, AH/AV = 0.155 and AK /AV = 0.090 have been adopted from Cohen et al. (1981) . We classified sources into three regions in the NIR-CC diagrams (cf. Ojha et al. 2004a) . 'F' sources are located between the upper and middle reddening lines and are considered to be either field stars (main-sequence stars, giants) or Class III and Class II sources with small NIR excesses. 'T' sources are located between the middle and lower reddening lines. These sources are considered to be mostly CTTSs (Class II objects). There may be an overlap in NIR colours of Herbig Ae/Be stars and CTTSs in the 'T' region (Hillenbrand et al. 1992) . 'P' sources are those located in the region redward of the 'T' region and are most likely Class I objects (protostar-like objects; Ojha et al. 2004b ). So, objects falling in the 'T' and 'P' regions of NIR-CC diagrams are considered as NIR excess stars and probable members of the BRC aggregates. These are included in the analysis of the present study in addition to Hα emission stars. However, we selected only those Hα emission stars, as probable members associated with the BRCs, that lie rightward of the upper reddening line. It is worthwhile, however, to mention that Robitaille et al. (2006) have recently shown that there is a significant overlap between protostars and CTTSs in the NIR-CC space.
The spatial distribution of the probable YSOs (i.e., Hα emission and NIR excess stars) for each BRC is shown in Fig. A1 , which is available in electronic form only. In Fig. A1 we have also demarcated the two regions for each BRC, i.e., on/inside and outside the bright rim. The NIR-CC diagrams ( Fig. 1) were used to estimate AV for each of these stars by tracing back to the intrinsic CTTS line of Meyer et al. (1997) along the reddening vector (for details see, Paper I). The AV for stars lying in the 'F' region is estimated by tracing them back to the extension of the intrinsic CTTS line. Fig. 2 shows dereddened V0, (V − Ic)0 colour-magnitude (CM) diagrams for those stars.
In Fig. 2 the post-main sequence isochrone for 2 Myr by Girardi et al. (2002) , which is practically a ZAMS line, and PMS isochrones for 1, 3, 10, 30 Myr for the solar metallicity by Siess et al. (2000) are also plotted. The distances are taken from SFO 91 barring for BRC 38. In the case of BRC 38 a distance of 870 pc has been adopted from Contreras et al. (2002) . The age of each YSO was estimated by referring to the isochrones. The mass of the YSOs was estimated using the V0/(V − Ic)0 colour-magnitude diagram as discussed in . The resultant AV values, ages and masses are given in Table 4 .
The ages range from 0.1 to a few Myr (with some exceptions) which are comparable with the lifetime of T-Tauri stars (TTSs). The masses of these YSOs, range from ∼0.1-2.0 M⊙, further indicate that they are probable TTSs and their siblings.
Here we would like to point out that the estimation of the ages of the PMS stars by comparing the observa- tions with the theoretical isochrones is prone to two kinds of errors; random errors in observations and systematic errors due to the variation between the predictions of different theoretical evolutionary tracks (see e.g. Hillenbrand 2005 ). The effect of random errors in determination of AV , age and mass was estimated by propagating the random errors to the observed estimation by assuming normal error distribution and using the Monte-Carlo simulations. The use of different PMS evolutionary model gives different age and age spread in a cluster (e.g. Sung et al. 2000) . Here in the present study we have used model by Siess et al. (2000) only for all the BRCs, therefore our age and mass estimations are not affected by the systematic errors. However, the use of different sets of PMS evolutionary tracks will introduce systematic shift in age determination. The presence of binaries may be the another source of error in the age determination. The presence of binary will brighten a star, consequently the CMD will yield a lower age estimate. In the case of equal mass binary we expect an error of ∼ 50 -60% in age estimation of the PMS stars. However, it is difficult to estimate the influence of binaries on mean age estimation as the fraction of binaries is not known. Here we would like to point out that we are interested mainly in the relative ages of the aggregate members, in particular, the spatial differences with respect to the bright rim.
STAR FORMATION SCENARIO IN BRC REGIONS
Propagating star formation, where energetic activity of massive stars compresses the surrounding gas and triggers the 10 Chauhan et al. On/Inside BR 4 1.5 ± 1.1 2.4 ± 1.4 Outside BR 5 2.1 ± 1.4 2.1 ± 1.4 BRC 13
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On/Inside BR 11 2.2 ± 1.1 2.3 ± 0.6 Outside BR 12 2.2 ± 2.5 0.7 ± 0.7 BRC 38
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Hα and NIR excess stars BRC 2 On/Inside BR 13
On/Inside BR 8 1.5 ± 0.8 2.3 ± 1.2 Outside BR 6 2.1 ± 1.3 2.4 ± 1.5 BRC 13
On/Inside BR 3 0.6 ± 0.9 1.8 ± 0.9 Outside BR 2 1.6 ± 0.8 1.7 BRC 14
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On/Inside BR 15 2.3 ± 1.2 2.7 ± 1.2 Outside BR 14 1.9 ± 1.4 0.7 ± 0.7 BRC 38
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formation of new generation of stars at the peripheries of H II regions (see e.g. Elmegreen 1998), is quite common in the Galaxy. Some different triggering mechanisms may work in such regions. Briefly, the process which has been frequently supported by the observations is RDI, which takes place in small remnant clouds such as BRCs. The signature of star formation due to RDI is the presence of bright rims and embedded IR sources just inside the dense head. The collect-and-collapse model is another mechanism proposed by Elmegreen & Lada (1977) . The signature of this process are the presence of a collected, dense layer adjacent to the ionization front and the presence of massive condensations in it (e.g. Deharveng et al. 2003) .
Small-Scale Sequential Star Formation
As for the S 4 F hypothesis on the RDI star formation, there has been only qualitative evidence such as an asymmetric distribution of probable TTSs (Ogura et al. 2002 ) and of
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properties of NIR excess stars (Matsuyanagi et al. 2006 ). Very recently Paper I (Ogura et al. 2007 ) have quantitatively verified the S 4 F hypothesis by using BVIc photometry of four BRCs. In the present study we follow the approach as given in Paper I . We have divided the YSOs (Hα stars and NIR excess stars) associated with BRCs into two groups: those lying on/inside and outside of the rims (see Fig. A1 ). Mean ages and mean AV values have been calculated for these regions. Some of the stars in Table 4 show ages older than 5 Myr. Since the ages of the associated ionizing sources of BRCs studied here have maximum ages of 4-5 Myr, therefore the TTSs having ages greater than this can not be expected as products of triggered star formation. We suspect that they may have formed spontaneously in the original molecular cloud prior to the formation of the HII region (see Sect. 6.3). Some of them may be background stars; larger distances make them look older in the CM diagram. So while calculating the mean ages we have not included those stars. The results are given in Table 5 , which shows that in almost all the BRCs the YSOs lying on/inside the rim are younger than those located outside it, whereas the mean AV is higher on/inside the bright rim than outside it. The only exception for the mean age is BRC 27.
The above results are exactly the same as those obtained in Paper I. Therefore, the present results further confirm the S 4 F hypothesis. As in Paper I, we again find a big scatter in the stellar ages for each region of all BRCs in spite of a clear trend of the mean ages. Possible reasons for the scatter include photometric errors, errors in extinction correction, light variation of young stars, their proper motions, binarity of the stars, etc. Photometric errors and light variation as big as 0.5 mag would affect stellar ages by ∼ 0.25 dex, so they do not seem to be the major reason for the scatter. As to the extinction correction, it probably does not affect the results much again, because in the V0, (V − Ic)0 CMD the isochrones are nearly parallel to the reddening vector. The adopted evolutionary models and distances of the BRCs causes systematic shifts in ages of the stars, but will not introduce scatters. As discussed in Paper I, we speculate that the proper motions of the newly born stars may probably the main cause of the scatter.
Since stars inside the rim are often deeply embedded, mid-infrared (MIR) observations through the Spitzer Space Telescope can provide a deeper insight into the embedded YSOs. YSOs occupy distinct regions in the IRAC colour plane; this makes MIR colour-colour diagram a very useful tool for the classification of YSOs. Whitney et al. (2003) and Allen et al. (2004) presented independent model predictions for IRAC colours of various classes of YSOs. sources at the northern apex of the cluster. Table 6 summarizes the IRAC magnitudes of the disk bearing candidates of BRCs 2, 27 and 13/14, which is available in electronic form only. We reproduce the spatial distribution of the Class I and Class II sources in the BRCs 2 and 27 regions in Fig. 4 . The upper panel for BRC 2 shows that the majority of the Class I sources are preferentially located away from the ionization sources (which lies downward in Fig. 4 ) as compared to the Class II sources. If we divide the BRC into two regions at Dec. 60 o 34 ′ .5, the fraction of Class 0/I sources in the northern region (which is away from the ionizing source) is found to be 0.55 ( 6 Class 0/I and 5 Class II sources), which is significantly higher than that (0.16, 3 Class 0/I and 16 Class II sources) in the southern region (towards the ionizing source). This distribution further manifests a small scale age sequence in the BRC 2 region.
In the cases of BRCs 13 and 14, Allen et al. (2005) reported that the Class I protostars are tightly clustered on the edge of the molecular clouds, coincident with the interface of the ionized and molecular gas, whereas the Class II stars are more widely distributed. The distribution of YSOs detected using the IRAC data is reproduced in Fig. 5 , where again Class 0/I sources are found concentrated inside the BRCs, which is in accordance with the S 4 F hypothesis. In the IC 1396N = BRC 38 region, Getman et al. (2007) found an elongated spatial distribution of YSOs with the youngest stars (Class 0/I) deeply embedded inside the cloud and relatively older stars aligned toward the exciting star, which again supports propagation of small-scale triggered star formation in that region.
Indication of Global Triggered Star Formation
BRCs are considered to be a sort of remnants originated from dense part (cores) in an inhomogeneous giant molecular cloud. So, if the original cloud was big, the resultant BRC could have undergone a series of RDI events, leaving an elongated distribution of young stars; the distribution of such YSOs and its morphological details could be used to probe the star formation history in the OB association. With this expectation we have searched for NIR excess stars by using 2MASS PSC in the whole HII regions where the studied BRCs are located. Figs. A2 to A5 show spatial distribution of NIR excess stars in the IC 1848W, IC 1848E, CMaR1 and IC 1396 regions which contain BRCs 11NE, 13/14, 27 and 38 respectively. These figures are available in electronic form only. Figures 6 to 8 show radial variation of ∆(H − K) and AV , for the stars located within the strip shown in Figs. A2 to A4. The NIR data along with ∆(H − K) and AV values are given in Table 7 , which is available in electronic form only. Fig . A2 shows that the NIR excess stars are aligned loosely towards the direction of BRC 11NE from the cluster IC 1848W which contains the ionizing sources (HD 17505, O6 V; HD 17520, O9V) of the HII region. A very recent study (while the present study was in the reviewing process) based on Spitzer observations by Koenig et al. (2008) also shows a nice alignment of Class II stars towards the direction of the BRC 11NE region from the ionizing source(s) (see their Fig. 10 ). Figs. 6a and 6b show radial variation of ∆(H − K) and AV , for the stars in the BRC 11NE region located within the strip shown in Fig. A2 , as a function of radial distance from HD 17505. ∆(H − K) is defined as the horizontal displacement from the middle reddening vector (see Fig. 1 ). The distribution of the NIR excess ∆(H − K) values shows an increasing trend as we move towards the BRC 11NE region. For the whole sample shown in Fig. 6a , the Kendall's tau test gives a positive correlation at a confidence level of about 85%. The two extreme points at radial distance ∼ 28 ′ have small ∆(H − K) values with small AV (0.24 and 0.84) values. We presume that these sources are not embedded inside the rim and lying on the outer region of the cloud. The two stars at radial distance ∼ 5 ′ and ∼ 9 ′ shows relatively higher value of ∆(H − K) in comparison to nearby stars. Exclusion of these four points gives a probability of ∼ 97% for a positive correlation between radial distance and ∆(H − K). Table 8 summarizes the results of the correlation analysis using the Kendall's tau test. On the basis of the pressure of the ionized boundary layer (IBL) and that of the molecular cloud, Thompson et al. (2004) have concluded that the cloud is in pressure balance with the exterior ionized gas and photo ionization induced shocks are propagating in the cloud. They also concluded that overall morphology of the cloud is similar to that predicted by RDI models (Bertoldi 1989 , Lefloch & Lazareff 1994 . They have also estimated the duration over which the BRC 11NE region might have been exposed to the UV flux. Assuming that the rims are located at a distance of ∼22 pc from the ionizing sources, an ionization front expanding into a medium of homogeneous density at a speed of 11.4 km/s will take about 1.5 Myr to reach the rims. The mean age of the YSOs (Hα stars and NIR excess stars) associated with BRC 11NE (both inside and outside the bright rim) is found from Table 4 to be 1.7±1.0 Myr. Thus the sum of these two values yields a time scale of ∼ 3.2 Myr, which is comparable to the MS lifetime (∼ 4.0 Myr) of HD 17505 (Lang 1992 , Schaller et al. 1992 . The above facts seems to support the triggered star formation scenario in the IC 1848W region. Figure A3 shows that the distribution of the NIR excess stars in the IC 1848E region. We see they are aligned beautifully from the vicinity of the O7 star HD 18326 to the direction of BRC 14. A more impressive alignment of the Class II sources can be seen in Fig. 7 of Koenig et al. (2008) . This spatial distribution of NIR excess stars resembles that in NGC 1893, where a similar nice distribution of NIR excess stars is noticed from the centre of the cluster containing several OB stars to the direction of the cometary globules Sim 129 and 130 (see Fig. 22 of Sharma et al. 2007 ). In the case of NGC 1893 evidence for triggered star formation due to RDI is also found. In Fig. 7a (upper panel) we plot the amount of NIR excess ∆(H −K) for the stars shown in Fig. A3 as a function of radial distance from the center of the cluster. Fig. 7a manifests an increase in NIR excess near BRC 14. A similar trend is noticed for the spatial distribution of AV (Fig. 7b ). Kendall's tau test yields a positive correlation for the radial variation of ∆(H − K) and AV at a confidence level of better than 99.9%. As discussed in Matsuyanagi et al. (2006) , these features indicate that stars located near BRC 14 should be younger than the rest of the stars.
In Fig. A3 a loose clustering is also clearly visible around HD 18326. To our knowledge this clustering has not been designated so far as a known cluster 1 . J/(J − H) CM diagram of the cluster region yields an age of ∼2 Myr. This cluster will be studied in detail in a forthcoming paper. On the other hand, the mean age of the YSOs associated with BRCs 13 and 14 (again, both inside and outside of the rims) is derived from Table 4 to be 1.0±0.9 Myr and 1.5±0.9 Myr, respectively, which are younger than the age of the cluster. Recently Nakano et al. (2008) reached the same conclusion, obtaining the ages of 4 Myr and 1 Myr for a groups of Hα emission stars around HD 18326 and that near eastern edge of the HII region, respectively. This again indicates that the star formation in the BRCs 13/14 region is triggered by the O star in the cluster region. Thus all the above mentioned evidences clearly support a series of RDI processes which took place in the past starting from the vicinity of the O star.
The spatial distribution of the NIR excess stars in the BRC 27 region is shown in Fig. A4 . Assuming that B0.5IV (HD 53974; marked as '2') and B1V (HD 54025; marked as '1') stars are the ionizing sources for the BRC 27 region, the ∆(H − K) and AV distribution for the sources lying within the strip marked in Fig. A4 as a function of radial distance from HD 54025 is shown in Fig. 8 , which indicates relatively higher NIR excess and AV near the BRC 27 region. The Kendall's tau test for the entire sample indicates a positive correlation between radial distance and ∆(H − K) and AV at a confidence level of ∼80% and ∼95%, respectively. The sources having radial distance > 43 ′ show small value of AV as well as ∆(H −K) as compared to the sources lying around 40 ′ − 41 ′ . We presume that these sources are not embedded inside the rim and are lying on the outer periphery of the cloud. Exclusion of these points gives a probability of ∼98% or better and 99.9% for a positive correlation between radial distance and ∆(H − K); and AV , respectively. If the B1V/ B0.5 IV star(s) is (are) actually the ionizing source(s) for the region, the maximum MS life-time of the star(s) is ∼10 Myr (Lang 1992 , Schaller et al. 1992 , whereas the mean age of the YSOs associated with BRC 27 is estimated as 2.1±1.3 Myr, which is not in contradiction with that star formation in the BRC 27 region may be initiated by the UV-radiation from these star(s). Sicilia-Aguilar et al. (2004) have shown that in the case of the Tr 37/ IC 1396 Globule region, CTTSs are found to be aligned towards the direction of IC 1396 Globule from the ionizing source, HD 206267 (O6). Sicilia-Aguilar et al. (2005) found that most of the younger (∼1 Myr) members appear to lie near or within the IC 1396 Globule. They concluded that it can be indicative of the triggered star formation. Fig. A5 shows distribution of NIR excess stars in the Tr 37/IC 1396 Table 8 . Correlation between radial distance and ∆(H-K), A V . The probability P(0) indicates that no correlation is found with the generalized non-parametric Kendall's tau statistics.
Radial distance from P (0) P (0) Globule/BRC 38 region, where they seem to align loosely towards the direction of IC 1396 Globule and BRC 38. Their radial distribution of NIR excess ∆(H-K) and AV does not show any trend, however. By using the ages of the YSOs near IC 1396 Globule given by Sicilia-Aguilar et al. (2005) we obtained their mean age of ∼1.8±1.1 Myr, whereas for the YSOs near BRC 38 the mean age is estimated from Table  4 to be ∼2.2±0.9 Myr. The upper main-sequence turn off age of Tr 37 is found to be ∼3 Myr (Contreras et al. 2002) . Thus the aligned distribution of YSOs from the ionizing source HD 206267 towards IC 1396 Globule and BRC 38 and their younger age as compared to the central cluster Tr 37 suggest a triggered star formation scenario in the region. We conclude that the global distribution of YSOs, their radial distribution of the amount of NIR excess ∆(H-K) as well as of AV in each HII region studied here clearly show evidence that a series of RDI processes proceeded in the past from near the central O star(s) towards the peripheries of the HII region.
Star Formation inside 'A'-Type BRCs
The Spitzer IRAC data on BRC 2, BRC 13 and BRC 14 manifest that the Class 0/I sources are concentrated inside the rim. The SCUBA imaging survey of submillimeter continuum emission from BRCs by Morgan et al. (2008) has shown that the embedded cores are likely to contain Class 0 protostars. On the basis of combination of the observed submillimeter flux excess and high dust temperature they concluded that star formation may be on-going within the BRCs. They have further concluded that the majority of the sources have L bol > 10L⊙, indicating that the sources are intermediate to high-mass stars. Some of the higher luminosity sources (e.g. in BRCs 13 and14) may be proto-clusters. The Spitzer IRAC data manifest that in fact these two BRCs host a proto-cluster (cf. Fig. 6) . Morgan et al. (2008) did not find evidence for interaction of the external ionization field with the star formation inside 'A' type BRCs (for the morphological types of BRCs we refer to SFO91) and concluded that the star formation in these clouds is not subjected to the RDI process. The present work includes four BRCs of the 'A' type, namely, BRCs 2, 14, 27 and 38 (as for BRC 38, see Sect. 8) and provides strong evidence for star formation due to RDI occurring in BRCs, however. As we have seen in Sect. 6.1, BRCs 2, 14 and 38 show such age gradients that stars located on/inside the rim are younger than those located outside it, i.e., toward the ionizing source, evidencing the most recent RDI phenomenon. In addition, our results in Sect. 6.2 as well as recent study based on Spitzer observations by Koenig et al. (2008) manifest a nice, global alignment of NIR excess stars in IC 1848E from the O7 star HD 18326 to BRCs 13 and 14. The spatial distribution of Hα emission stars found by Nakano et al. (2008) also revealed a similar alignment. Thus the ages of the YSOs and their spatial distribution in the region clearly support a series of RDI processes which have been taking place in the past until very recently. These results do not support the notion of Morgan et al. (2008) that star formation in/around 'A'-type BRCs is not subjected to the RDI triggering process.
EVOLUTION OF Hα EW AND DISK OF T-TAURI STARS
Hα emission and IR excess are important signatures of young PMS stars. These signatures in CTTSs indicate the existence of a well-developed circumstellar disk actively interacting with the central star. Strong Hα emission (equivalent width EW > 10Å) in CTTSs is attributed to the magnetospheric accretion of the innermost disk matter onto the central star (Hartmann et al. 1994; Edwards et al. 1994; Muzerolle et al 2001 and references therein) . On the other hand the weak Hα emission (EW < 10Å) in weak-line TTSs (WTTSs), which lack disks (or, at least inner disks), is believed to originate from their chromospheric activity (e.g., Walter 1988; Martin 1998) . In 1990s a large number of WTTSs were found in and over wide areas around T associations by X-ray surveys with ROSAT, which aroused active studies on the nature of the so-called dispersed WTTSs. For a detailed discussions on this topic we refer to Caillault et al. (1998) . As for the relation of the WTTS to the CTTS, the "standard model" (Kenyon and Hartmann 1995) postulates that the latter evolves to the former by losing the circumstellar disk (or, at least its inner part). Actually analysis of the age distribution derived from the HR diagram of, e.g., the Taurus region indicated that the WTTSs are systematically older than the CTTSs, but the statistical significance was low (Kenyon and Hartmann 1995; Hartmann 2001; Armitage et al. 2003) .
On the other hand, there also have been many observations which claimed that the CTTS and the WTTS are coeval and have indistinguishable stellar properties (e.g., Walter et al. 1988; Lawson et al. 1996; Gras-Velazquez and Ray 2005) . From the analyses of the HR diagram of the CTTSs and WTTSs in Chamaeleon I, Lawson et al. (1996) concluded that some stars may be born even almost diskless or lose the disk at very early stages (age < 1 Myr). However, in order to explain the co-existence and approximate coevality of CTTSs and WTTSs in a star forming region, it is usually postulated that YSOs display a wide range of disk masses and their accretion activity and/or the dispersal of the disk takes place in a correspondingly wide range of timescales ( Recently, Bertout et al. (2007) , by using new parallaxes for CTTS and WTTS in the Taurus-Auriga T association, concluded that their observed age and mass distribution can be explained by assuming that a CTTS evolves into a WTTS when the disk is fully accreted by the star. In the present work we have derived the ages of 93 Hα emission stars, hence we can study the evolution of the Hα emission activity in TTSs. The advantage of our sample in addressing this issue is that the stars are spatially, i.e., threedimensionally, very close to each other, so there should be no problem of the distance difference, contrary to the extended T associations. The Hα EWs are taken from Ogura et al. (2002) ; however the values reported as EWs in their Table  5 are values in pixels. To convert these values intoÅ we multiply the reported values by a factor of 3.8 (see Ikeda et al. 2008) .
In Fig. 9 we plot the EWs of Hα emission stars as a function of age to explore possible evolutionary trends. Although, the dispersion around younger side is quite large, still in general there seems to be a decreasing trend in EW with the age. Here it is worthwhile to mention that a rather similar trend in the EWs of Hα emission line of HAe/Be stars is reported by Manoj et al. (2006) . The distribution of EWs in Fig. 9 indicates that the accretion activity in the TTSs associated with BRCs drops substantially by 5 Myr. In Fig. 9 , there seems to be a small group of Hα emission stars having far larger ages ( 5 Myr) and a relatively elevated level of EWs. The masses of these stars lie in the range 0.6 M/M⊙ 1.9, whereas the majority of the YSOs having age 5 Myr have masses in the range 0.1 M/M⊙ 1.2. If we take their ages at their face val- ues, they presumably are not products of triggering. Since the ages of the ionizing sources of BRCs studied here have maximum age of 4-5 Myr, stars having ages greater than ∼5 Myr can not be expected as results of triggered star formation, but must have formed spontaneously prior to the formation of the HII region. The stars with ages 5 Myr seems to born with large disk masses and spent a substantial part, say, half of their ages unexposed to UV radiation from O stars, the long lifetime of their accretion activity may be understood. Johnstone et al. (2004) have reported that the far-UV radiation from nearby massive star(s) may cause photo-evaporation of YSO disks resulting in short (∼ 10 6 yr) disk lifetimes. However, Fig. A1 , where these stars are marked with crosses, shows that they are located both inside and outside the bright rims mixed with Hα stars of younger ages. So their origin remains a mystery. But in the case of BRC 38, which contributes four to this group of altogether eleven stars, Getman et al. (2007) recognized, apart from young stars associated with the BRC, an older population of PMS stars dispersed in IC 1396. We suspect the above four stars may belong to this population and formed in the original molecular cloud prior to the formation of HD 206267. In Fig. A1 they look concentrated along the bright rim, but note that the Hα survey by Ogura et al. (2002) is limited down to +58 13 35, which is only a few arcmin south of the bright rim. Here it is worthwhile to mention that in the case of cluster Tr 37 (age 1-5 Myr), Sicilia-Aguliar et al. (2005) have found a few stars having age > 5 Myr. They pointed out that in some clusters intermediate-mass stars seem older than low-mass stars and this effect seems to be related to a problem defining the birth line for intermediatemass stars (Hartmann 2003) . Figure 10 shows the cumulative distribution of CTTSs (EW 10Å) and WTTSs (EW < 10Å) (for stars having age 5 Myr) as a function of age. Fig. 10 manifests that CTTSs are relatively younger than WTTSs. A KolmogorovSmirnov test confirms the statement that the cumulative distributions of CTTSs and WTTSs are different at a mean confidence level of ∼70% with minimum and maximum confidence level (obtained using the Monte Carlo simulations) of ∼55% and ∼90%, respectively. This result is in agreement with that of Bertout et al. (2007) for the Taurus-Auriga Tassociation, that WTTSs are older than CTTSs and CTTSs evolve into WTTSs. In Fig. 11 we plot cumulative age distribution of Hα emission stars (EW 10Å) and of NIR excess stars. Fig. 11 , at a mean confidence level of ∼98% (with a minimum and maximum confidence level of ∼92% and ∼99.4%) indicates that YSOs exhibit NIR excess for a relatively longer time as compared to accretion activity. Although our sample is small and the age span is very short, the obtained CTTS fraction (from Tables 3 and 4) in BRCs seems to follow the trend of TTSs in the Taurus region as given by Armitage et al. (2003) .
MASS FUNCTION OF BRC AGGREGATES
The initial mass function (IMF) is an important tool to study the star formation process. Morgan et al. (2008) , using SCUBA observations, have estimated the masses of 47 dense cores within the heads of 44 BRCs. They concluded that the slope of the mass function of these cores is significantly shallower than that of the Salpeter mass function. They also concluded that it depends on the morphological type of BRCs (for the morphological description of BRCs we refer to SFO91): 'A' type BRCs appear to follow the mass spectrum of the clumps in the Orion B molecular cloud, whereas the BRCs of the 'B' and 'C' types have a significantly shallower mass function.
It would be worthwhile to compare the mass function of protostars given by Morgan et al. (2008) with that of BRC aggregates. In Fig. 12 we plot cumulative mass function (CMF) of the YSOs in 7 BRCs, namely BRCs 2, 11NE, 12, 13, 14, 27 and 38, in the mass range of 0.2 M/M⊙ 1.2. Here we have supplemented the present data with the data of BRC 12, taken from Paper I, because among the present sample of BRCs there are fewer number of BRCs of type 'B' than those of type 'A'. The CMF of the dense cores by Morgan et al. (2008) is also plotted for comparison.
It is interesting to notice that both CMFs show a roughly similar shape with a break in power law. Obviously a detailed comparison manifests differences. In the case of the YSOs we find a break in the slope of the CMF at ∼0.8 M⊙.
In the mass range 0.8 M/M⊙ 1.2 the slope of the CMF is -7.1±0.9 and it becomes shallower (-1.0±0.1) for masses 0.2 M/M⊙ 0.8, whereas the CMF of the cores can be represented by a power law with a shallower slope of -0.4±0.1 in the mass range 0.4 M/M⊙ 1.2. The core CMF becomes steeper for masses 1.2 M⊙ (slope=-2.6±0.3). Morgan et al. (2008) have reported that their sample is complete down to 0.5 M⊙. Our sample toward lower mass may be affected by incompleteness, however the correction due to incompleteness will further steepen the CMF slope of the YSOs. The shallower CMF slopes in the case of dense cores than those for YSOs indicates that the star formation in the next sequence/ generation favours formation of relatively massive stars.
If the star formation within the BRCs depends on morphology of the clouds, as suggested by Morgan et al. (2008) , it would be interesting to study the CMF of YSOs by separating the target BRCs on the basis of the morphology of BRCs. Here we assign type A to BRC 38 rather than type B given in SFO91. BRC 11NE, which is not included in SFO91, is classified as type B. In Fig. 13 we plot the CMFs of the YSOs in 4 'A' type BRCs, namely BRCs 2, 14, 27 and 38, and of those in 3 'B/C' type BRCs, namely BRCs 11NE, 12 and 13. In the YSO mass range 0.2 M/M⊙ 0.8 the slope of the CMF for the 'B/C' type BRCs is found to be -1.5±0.2 which is steeper than that (-0.9±0.1) obtained for 'A' type BRCs. This is in contradiction with the results reported by Morgan et al. (2008) . They reported a shallower mass function slope for 'B/C' type BRCs in comparison to that of 'A' type BRCs (see their Figure 11 ); however a close inspection of their figure 11 manifests that in the mass range 0.5 M/M⊙ 3.0, the MF slope of the cores of 'A' type BRCs is definitely shallower than that for 'B/C' type BRCs. This suggests that 'A' type rims, in the mass range 0.4 M/M⊙ 1.2, appear to follow a mass function that is more biased toward formation of relatively massive stars in comparison to that in case of 'B' and 'C' type BRCs.
In Fig. 13 we have also plotted the CMF generated for a sample aggregate having an average Galactic initial mass function, i.e., Γ = -1.35 for 0.6 M/M⊙ 1.2, and Γ = -0.3 for 0.2 M/M⊙ 0.6 (Kroupa 2001 (Kroupa , 2002 . The slope of the CMF in the mass range 0.2 M/M⊙ 0.6 comes out to be ∼1.1±0.1, which is close to the slope of the CMF (-0.9±0.1) of the YSOs (0.2 M/M⊙ 0.8) in the 'A' type BRCs. Whereas, the CMF slope for YSOs in the 'B/C' type BRCs is significantly steeper (-1.5±0.2) than the standard MF. This suggests that in the mass range 0.2 M/M⊙ 0.8 the YSOs in 'A' type BRCs follow the standard form of MF, whereas aggregates in 'B/C' type BRCs is more biased towards relatively less massive objects. We have also estimated the effect of errors on estimation of mass function. The results are given in Table 9 which indicate an insignificant effect on the mass function slopes.
CONCLUSIONS
On the basis of the present optical and NIR analysis of six BRC aggregates we reached the following conclusions.
We estimated the ages of individual stars associated with BRCs from the reddening-corrected V0, (V − Ic)0 CM diagrams. By comparing the average ages of the stars on/inside and outside the bright rim, we again found quantitative age gradients in almost all the studied BRCs (the only exception being BRC 27), although the number of the sample stars are small and their age scatters are large. The results are quite similar to the results reported in Paper I. In addition the youngest objects, obtained from Spitzer MIR data, are found to be deeply embedded inside the BRCs, supporting the above conclusion. These results further confirm S 4 F hypothesis. The distribution of NIR-excess stars in the studied HII regions indicates that they are aligned from the ionizing source to the BRC direction. The age indicators, viz., infrared excess (∆(H − K)) and AV as well as the age itself of the YSOs manifest an age gradient toward the ionizing source. This global distribution indicates that a series of triggered star formation took place in the past from near the central O star(s) towards the peripheries of the HII region.
It is found that the EW of Hα emission in TTSs associated with the BRCs decreases with age. We found some Hα emission stars that are significantly older than those TTSs associated with the BRCs. They apparently must have formed spontaneously before the main star formation event which gave birth to the massive stars in the region; however their origin is not clear. We found that in general WTTSs are older than CTTSs. It is also found that the fraction of CTTSs among the TTSs associated with the BRCs is found to decrease with age, as found in Taurus region by Armitage et al. (2003) . These facts are in accordance with the conclusion by Bertout et al. (2007) that CTTSs evolve into WTTSs.
The CMF of 'A' type BRCs seems to follow a mass function similar to that found in young open clusters, whereas 'B/C' type BRCs have a significant steeper CMF, indicating that BRCs of the latter type tend to form relatively more low mass YSOs of the mass range 0.2 M/M⊙ 0.8.
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